Control mechanisms of tubulin gene expression in Trypanosoma cruzi.
alpha- and beta-Tubulin mRNAs are three to six-fold more abundant in the epimastigote forms than in trypomastigote and amastigote forms of Trypanosoma cruzi. It has been previously shown that the increased abundance of alpha- and beta-tubulin mRNAs found in epimastigotes is due to an increase in their half-lives. By analysing soluble and cytoskeletal protein fractions of the parasite, we found an inverse correlation between tubulin mRNA and the protein levels of free alpha- and beta-tubulin subunits, which are more abundant in trypomastigotes and amastigotes than in epimastigotes. Here we investigated a possible autoregulatory mechanism responsible for the differential accumulation of tubulin mRNAs in T. cruzi by treating epimastigotes with vinblastine and taxol, drugs that disrupt microtubule dynamics by different mechanisms: vinblastine causes significant depolymerisation of tubulin whereas taxol stabilises microtubules. Vinblastine treatment caused significant morphological alterations in epimastigotes whereas taxol does not alter the parasite morphology. Vinblastine, but not taxol, had a specific effect on the levels of alpha- and beta-tubulin mRNAs, causing a five to nine-fold reduction in the steady-state levels of both mRNA populations, whereas the levels of other mRNAs such as gapdh remained unchanged. The reduction in RNA levels caused by vinblastine treatment is mediated by changes in tubulin mRNA half-lives. In an attempt to identify regulatory elements within tubulin mRNAs, plasmids containing luciferase reporter gene associated with 5'-untranslated (UTR), 3'-UTR and part of coding sequence of the tubulin genes were constructed and used for transient DNA transfections of epimastigotes. Determination of luciferase activity in transfected parasites cultured in the presence and absence of vinblastine indicated that sequences located within the alpha-tubulin 3'-UTR and coding region may be involved in modulating the stability of these transcripts in response to changes in the dynamics of T. cruzi microtubules.